ABSTRACT: Amidst reports of science news omitting key information regarding financial ties in scientific research, the present study surveyed the practices of health and science journalists in the USA. We obtained opinions about financial ties and research funding in science and asked about any challenges to reporting this information. We conducted interviews with a targeted list of journalists who wrote newspaper stories on key topics during 2 recent years. The journalists were asked questions about the significance of financial ties in research, their methods for discovering financial ties, and any barriers to reporting financial ties. We found that 145 journalists wrote 1152 stories in 2 years, and we were able to interview 31 of them. Journalists understood the concerns of financial ties in science, but reporting them was not often a top priority. Journalists who reported on the top health and science stories of 2004 and 2005 had considerable awareness of the implications of potential conflicts of interest, but they applied divergent investigating and reporting practices attributable to various challenges. Constraints faced by journalists included time, space, difficulty finding objective sources, and editorial priorities. The generalizability of our conclusions is limited by the small number of journalists interviewed. Our experience reveals the challenges of surveying this small but important group.
INTRODUCTION
The print news media continue to represent an important source of science news and health information for the lay public and the scientific community (Winsten 1985 , Phillips et al. 1991 , Clark & Illman 2006 , Singh et al. 2007 , Canales et al. 2008 , Smith et al. 2008 . However, when scientific research is reported in the news media, important information regarding context and methods is often lost (Pellechia 1997 , Kua et al. 2004 . Science journalism often fails to describe the limitations of the reported study, funding sources supporting the research, or financial conflicts of interests of investigators (Winsten 1985 , Moynihan & Sweet 2000 , Caulfield 2004 ), even as financial ties between researchers and their corporate sponsors are increasing in prevalence and magnitude (Boyd & Bero 2000 , Bok 2003 , Boyd et al. 2003 , Washburn 2005 , Berman 2008 . One study of 207 news stories on new drug therapies found that 85% cited experts with financial ties to the drug manufacturer, but that only about a third of these reported the relationship . Other studies found that health and science news stories infrequently describe the funders of research and the financial ties of researchers (Cook et al. 2007 , Hochman et al. 2008 , Schwitzer 2008 .
Full public disclosure of financial ties in research has implications for research ethics, public understanding of the research results, and public confidence in science (Cho et al. 2000 , Rosenstock & Lee 2002 . Financial ties most often refer to personal relationships between scientists and the companies whose products they study. These can include consulting fees, stock ownership, equity, patent royalties, honoraria, service on boards of directors or scientific advisory boards, and fees for participating in a speaker's bureau. Reporting funding sources, financial ties of investigators, and study limitations are important because of potential conflicts of interest that may bias or influence the objectivity of the science. Many scholars agree that the type of conflict of interest most likely to affect the public's trust is a financial conflict where the scientist might gain financially as a result of a particular research outcome (Baltimore 1989 , Drazen & Koski 2000 , Friedman 2002 .
Financial ties of investigators with companies that make the products they are testing are associated with the reporting of favorable research results and conclusions for the sponsor (Bekelman et al. 2003 , Lexchin et al. 2003 , Lesser et al. 2007 ). Biased research can be intentional or unintentional (Dana & Loewenstein 2003) , and can result from damaged objectivity at multiple stages in the research process, including conceptualization of the question, design of the research, conduct of the research, or publication (or not) of the research (Bero 2005) . For these reasons, many scientific journals are now requiring that authors disclose sponsors, the role of the sponsor in the study, and any other financial ties and potential conflicts of interest (Campbell 2001 , Kennedy 2004 , Ancker & Flanagin 2007 , but similar requirements for the mainstream news media are unknown. Moreover, the news media have served as disseminators of messages from industry stakeholders casting doubt over scientific evidence (Stocking & Holstein 2009 ).
Health and science news reporters may face several challenges when reporting on scientific discovery and clinical results. First, press releases are a critical source of information for science journalists, but they are usually incomplete (McInerney et al. 2004) . Press releases from medical journals often omit key information, such as research funding, which makes the journalists' tasks more difficult (Woloshin & Schwartz 2002) . Press releases from pharmaceutical companies often omit study limitations and quantifiable results (Kuriya et al. 2008 ). Other sources of information for news stories, such as communication programs to accompany major discoveries, may not exist (Canales et al. 2008) . A study that interviewed 22 science writers found that space limitations in news stories led writers to only include potential conflicts that they deemed 'major' or to report only corporate research funding (Geller et al. 2005) . Additionally, journalists may not fully understand the definition, prevalence, and implications of potential conflicts of interest (Boffey et al. 1999) . One study of genetic cloning research in the news found that the most frequent sources quoted had financial ties to the technology reported in the results (Hyde 2006) .
Our objective was to investigate the perspective of journalists on the topic of reporting financial ties in scientific research. As part of a larger examination of the extent and nature of reporting of conflicts of interest and research in clinical, engineering, and basic science, we conducted a content analysis of 1152 newspaper stories and then surveyed the authors.
METHODS
We first identified the topics of top news stories in science from the past 5 yr according to year-end lists published in 4 journals: Discovery, Scientific American, Popular Science, and Science. We excluded topics not relevant to basic science, clinical studies, and engineering, and then selected the top 15 for our study. These included global warming, nanotechnology, stem cells, gamma rays, new matter, aging, toxic exposures, infections disease, reproductive biology, genetics, genomics, cloning, cancer therapy, genetically modified organisms, and chemistry.
We searched Lexis/Nexis Academic News -which contains full-text news from a source list of about 260 major and regional newspapers and wire services in the USA -for stories on these topics from 2004 and 2005. Some of the topics were overly broad as search terms, so they were paired with the word 'study' or 'research' in order to find relevant stories describing new studies. We searched US News for each of the 4 regions in the database: Midwest, Northeast, Southeast, and West from January 1, 2004 to November 30, 2005 . This yielded over 9800 hits on news stories. We included news stories from any section, but excluded obituaries, book reviews, editorials, and other items not reporting scientific research. We then conducted stratified sampling by randomly selecting 100 stories from each of the 15 topics, although several topics yielded fewer than 100 hits, in which case all stories were included. After eliminating any duplicates, our final sample consisted of 1152 news stories on the top 15 topics in new scientific and medical research. A separate analysis of these stories was reported previously: funders of the research were identified in 38% of stories, financial ties of the researchers were reported in 11% of stories, and 5% reported financial ties of sources quoted, while of 73 stories not reporting financial ties in the lay press, 27% publicly disclosed financial ties in scholarly journals (Cook et al. 2007 ).
Next, we identified the authors of 1152 stories (n = 145) and contacted them with an electronic survey instrument seeking more detailed information. Respondents were given the option to enter a raffle contest for a personal music player, and 2 were awarded. The survey included closed-and open-ended questions about (1) the significance of financial ties in research, (2) their methods for discovering financial ties, and (3) any barriers to reporting financial ties. The survey instrument was tested on a health science journalist whose suggestions were incorporated into the final set of questions. After the survey had been online for several months, we followed up with telephone calls to the nonresponsive authors. If the subject was reached, a graduate student researcher administered the same survey instrument orally by telephone at a mutually convenient time. The telephone interviews were transcribed and the responses from both web survey and telephone were entered into SPSS for data management purposes and analyzed together. Of the original list of 145 journalists, 102 declined to participate or were never located, 31 completed the survey either electronically or by telephone, and 12 never responded at all to several approaches. The study was approved by the University of California Committee on Human Research (#H2758-25469-03B).
RESULTS
In total, 145 writers produced 1152 top news stories in health and science. The 31 journalists participating in the survey ranged in age between 27 and 61, and most were in their 40s or 50s. All reported having a college education, 15 with journalism degrees, 3 with science or health majors, and 8 with graduate school or advanced degrees. Twenty-one respondents had worked more than 20 yr as a journalist, and 15 had worked more than 10 yr as a health and/or science reporter. The survey reached 19 men, 10 women, and 2 refused to give this information. All respondents but one claimed white or Caucasian/European ethnicity, and 1 person identified multiple ethnicities.
Opinions of journalists about the significance of financial ties in research
As shown in Table 1 , 94% (29/31) of respondents report on financial ties at least 'sometimes' and 48% (15/31) seek out sources with no ties 'almost always'. When asked to explain why or why not they might seek a source with no financial ties, many responses listed the importance of credibility, balance, removal of bias, validity, impartiality, and objectivity. Those who did not seek out independent sources said that it was difficult to find appropriate experts without ties, and that they might ask someone unconnected to the project but without specific attention to financial tie status.
Of the surveyed journalists, 71% (22/31) affirmed that they routinely ask about scientists' financial ties (Table 2) . Those who did not indicated that the question is not appropriate for every story or that the information may be found elsewhere or already known. Journalists were most concerned about the financial ties of clinical researchers. Several mentioned a notion that basic science was less susceptible to bias than research on potentially profitable drugs and devices (and so would only ask when writing stories about drugs). The reasons given for always asking about financial ties included identifying potential conflicts of interest and influence over direction of research, a belief that readers should have all the information, and news organization policy. If you know a scientist has financial ties to a company whose product he/she is testing, are 27 3 1 you more skeptical of the research findings? Do you make any distinctions between ties to for-profit companies and non-profit or public groups? 18 11 2 Are there any pressures on you that influence your ability to report financial ties and research? 8 23 0 Do you feel that disclosure of financial ties in the lay press might pressure researchers to 13 17 1 sever financial ties? Table 2 . Polled journalists' opinions and practice related to reporting financial ties (n = 31) A few journalists said they routinely ask about financial ties but then, together with editors, make a judgment about its relevance to the particular story. Often, the decision was made to omit the financial tie information from the final published story. In addition, 27 of the 31 respondents said that a known financial tie would make them more skeptical of the research, while 3 said they would not be any more skeptical, and 1 declined to choose (Table 2) . Those who grow more skeptical often mentioned that they were aware of previous studies demonstrating that financial ties influence the outcomes of research, either openly or subtly, consciously or not. One journalist stated, 'there are ample examples from the past of companies pressuring researchers.' Another stated, 'the relationship may color judgment or affect trial design in subtle ways'. Those who said they were not affected by a financial tie said they started out very skeptical, or that it would depend on the research results, or that some scientists were above compromise.
We asked an open-ended question about the definition of financial ties. Two respondents said they did not understand the question and did not provide a definition. Almost all others mentioned at least research funding. Other types of financial ties listed were (1) plans to start a related private company, (2) consulting fees, (3) stock ownership, (4) participation in advisory boards, (5) free continuing education, (6) speaking fees, (7) current or planned patent holding, and (8) profit sharing. One journalist said that the definition of a financial tie is a gray area that is often decided for each story. Another reported that research funding may be identified but that readers are not interested in this information, and any other ties would not usually be included in the published story. When asked whether they distinguish between private and nonprofit or public financial ties, 18 said yes and 11 said no, with 2 refusing to choose (Table 2) . Some journalists acknowledged that the profit motive was powerful and so led to a distinction. Others felt that the line was blurry, that nonprofits can also have narrow or biased interests. One journalist observed that his or her employer was a private company as well. Another was not too worried about research funding from the government, such as funding from the National Institutes of Health.
We also asked whether anyone would report financial ties above a specific dollar threshold, and asked for specific amounts that would be reported. Eight journalists said yes, they would have specific dollar amounts, while 23 said no (Table 2) . Seven actually chose a dollar amount: 2 writers said nothing specific, 2 said that the tie should be more than $10 000, none said between $5000 and $10 000, 1 said $2000 to $5000, 2 said between $500 and $2000, and none chose a threshold of less than $500. One journalist commented that the larger the tie, the more likely it would get reported, but did not choose a specific amount. Another said that dollar amounts would rarely be made available, so if it was known he/she would surely report it.
We asked journalists whether they believed that reporting financial ties in the press might cause researchers to sever the tie. Other than 2 abstentions, no one responded unequivocally; this is a gray area that elicited open-ended responses that can be categorized as 'weak yes' (7), 'weak no' (18), and truly mixed or 'depends' (4). Specific responses among the weak yes group mentioned bad publicity and damaged reputations. Those among the weak no group often mentioned that corporate funding of research was common and even necessary. One mentioned that universities encourage faculty to start businesses, and another said that researchers are under tremendous pressure to seek funding from all sources. Many felt a newspaper article would not be important enough to change financial relationships. One respondent reported a recent case in which a hospital receiving pharmaceutical funding for continuing education courses decided to create a separate organization to receive the funding indirectly because of controversy regarding conflicts of interest.
Methods for discovering financial ties
The journalists responded to several questions related to strategies and methods for discovering financial tie information for science stories. First, we asked where the initial ideas for health and science stories are found. The 31 respondents were asked to select multiple sources if relevant from a list of 4: scientific journal (29), press release (28), unsolicited information (26), and other (17). One journalist noted: 'In all honesty, everything is a story, ideas come at us from all sides'. Hence, it is not surprising that eleven journalists selected all 4 choices, and most others selected a combination of 3. Other sources mentioned specifically included cultivated relationships, popular media, conferences and scientific meetings, questions inspired by past stories written, and self-directed research.
Because scientific journals increasingly disclose financial ties of researchers, the use of scientific journals as sources suggests that journalists may have financial tie information readily available. When asked whether they are satisfied with relying on disclosures in scientific journals for financial tie information, the group was almost evenly split, as 14 said yes, 16 said no, and 1 abstained (Table 2) . We also asked an openended question about how financial ties are investi-gated. In response, 3 journalists said they do not investigate them and a fourth does not go beyond the scientific journal disclosure. The other most frequently mentioned strategy for discovering financial ties was to ask the researcher and the funder directly. Most said that they would report the scientist's first response unless evidence of dishonesty appeared, but 1 journalist tried to ask additional probing questions.
Other methods mentioned were checking scientific literature other than the study being reported, conducting internet searches, checking with nonprofit groups that track this information, such as the Center for Science in the Public Interest's 'Integrity in Science' list (www.cspinet.org/integrity/) , and obtaining public records, such as those available from universities or government agencies through the freedom of information process or sponsored research office. One creative respondent interviewed deans and graduate student researchers, and scanned state appropriations bills and other state-level legal records. Another journalist stated that mastering the scientific subject matter for the story left little time to do investigations into financial ties.
Barriers and incentives to reporting financial ties
The third purpose of our survey was to explore barriers and incentives for journalists to report on financial ties in scientific research. We asked about the positive and negative aspects of reporting financial ties. Positive aspects mentioned were very similar among 30 journalists, and included addressing the public's right to know, better informing readers, providing greater transparency and balance, and improving the reader's understanding of health and safety issues. One respondent did not list any positive aspects. On the other hand, 9 journalists declared no negative aspects to reporting on financial ties. Five others listed only space constraints as a challenge. Other negative aspects listed included damaging the reputation of a scientist, spreading misinformation, distracting from the main story, overly simplifying complex circumstances, having uncomfortable conversations, and generating reader disinterest.
We also investigated the possible influence of other players and stakeholders in journalism. We asked about the role of editors, financial sponsors of the publication, the public, or anyone else in the decision to report financial ties. The results are listed in Table 3 . If influence is present, it can be either positive or negative -in other words, encouraging reporting of ties or discouraging it. Unsurprisingly, editors were mentioned as having the most influence. Of the 31 journalists, 21 said that editors were influential over the decision to report financial ties, with 13 stating that they encouraged or even required the practice, 1 saying that the editor was discouraging (limits time for research), and 7 reporting that it would depend on space, deadlines, and priorities. Only 4 said that financial sponsors of the journalist's publication have any influence. One journalist stated that it was a 'very distant, very little role'. The extent of the influence of financial sponsors of the newspaper seemed difficult for respondents to explain further: one said, 'depends on the report,' and another said, 'I don't know how to categorize it'.
Another possible influential actor is the public. Fifteen respondents agreed that the public is influential, 8 reported no public influence, and 8 declined to answer. Of the set that reported an influential public, 8 said that the public encouraged the reporting of financial ties and 7 stated that they discouraged it. Two respondents said that the public, described by one journalist as a 'focused and vocal minority,' will demand this information directly. Others listed the right of the general public to be fully informed. One comment about public discouragement revealed that wealthy friends of the publisher or the board might complain. Eleven journalists listed other influences, 4 encouraging, 3 discouraging, and 4 having unpredictable influence. These often included constraints of space and time. Five respondents mentioned the researchers themselves, with some reporting cooperation from the scientists and others reporting reluctance or even the intimidating nature of large important research institutions; another mentioned the encouragement from professional associations for journalists. Financial sponsor of news organization/publication Table 3 . Influence of possible stakeholders over polled journalists' decisions to report financial ties (n = 31)
DISCUSSION
Our survey faced several challenges. The universe of health and science journalists identified by this method was surprisingly small: only 145 journalists produced 1152 newspaper stories in 2 yr. In addition, this is a difficult population to survey, as journalists may keep irregular hours, may travel frequently, may change jobs frequently, may have survey fatigue, and may feel too busy to participate in interviews. Some reported that company policy prohibited their participation in a survey study. Nonetheless, we collected extensive comments from 31 journalists and found both agreement and discord on attitudes and practices regarding financial ties in science. This small number of responses casts a shadow of caution over the application of these results. The self-assessment of frequency of reporting financial ties is not in agreement with the literature or our own previous study (Cook et al. 2007 ). While onethird of these journalists say they almost always or always report ties, our analysis of their printed stories themselves showed that just 38% reported funders and 11% reported financial ties of researchers. One reason for this discrepancy may be that the journalists who agreed to participate in our study were more likely to report financial ties than those who did not participate. However, several respondents felt as this journalist did: 'But your survey has me thinking, perhaps I should be asking routinely about funding, even when there isn't an apparent issue.'
One possible point of confusion is the definition of financial ties (Boffey et al. 1999) . In fact, the various and nebulous definitions of financial ties utilized by journals, universities, and government agencies was identified as a top priority for addressing conflicts of interests in science in a recent review article, suggesting the broad definition: 'any financial arrangement that compromises, has the capacity to compromise, or has the appearance of compromising trust,' (Tereskerz & Moreno 2005, p 143 ). Nevertheless, our study revealed considerable awareness of financial ties and potential conflicts of interest among most of the journalists. We asked the journalists to define financial ties, but while financial ties to industry are one possible source of bias, 'commitment' ties or ideological ties to organizations or issues are another. Most respondents in our study considered the funding of research to be a conflict of interest, and seemed less aware of other types of financial ties that might influence research outcomes. The journalists also displayed a sophisticated understanding of the nonprofit sector as having narrow interests, showed reluctance to choose a dollar amount cutoff point for reporting, and knew about the pervasiveness bias associated with research funding. At the same time, the journalists did not have confidence in their own ability to improve the scientific enterprise with more exposure of financial ties.
These journalists used various methods to find information about financial ties and potential conflicts of interest, including making use of various sources, most frequently the disclosures in scientific journals and direct inquiry of researchers. In our previous study, however, we found that about a quarter of the stories without mention of financial ties had the information readily available in the published scientific literature (Cook et al. 2007) . Press releases are another important source of information for journalists, and these also often provide insufficient information on financial ties of researchers (Woloshin & Schwartz 2002) . A few journalists indicated conducting very thorough investigations of financial ties. In addition, the journalists felt influenced by other players in the publishing process, but these influences were both encouraging and discouraging disclosure. Most often mentioned, in response to several open-ended questions, was the public's right to know the complete story, and the public benefit to having all the facts available that may put the research into better context.
Overall, journalists interviewed in the present study display a favorable attitude towards reporting financial conflicts of interest related to research. However, perhaps ideal practices are divergent from actual practices. Journalists themselves increasingly have financial ties to the drug industry; several cash prizes for outstanding journalism are funded by pharmaceutical companies (Schwartz et al. 2008 ). Attention to ethics will continue to gain relevance. Moreover, corporate stakeholders may deliberately use journalism in a strategy to construct and spread scientific ignorance and controversy about a scientific claim (Stocking & Holstein 2009) . As the personal financial ties of researchers are becoming more prevalent (Campbell et al. 2004 (Campbell et al. , 2007 , journalists must continue to seek information on these personal financial ties, as well as direct research funding for a study. These efforts are being facilitated by improvements in the reporting of financial conflicts of interest in both research journals and press releases (Cooper et al. 2006) . Journalists should also continue to seek comments from independent experts. To assist journalists in identifying independent sources, one journalist compiles and updates a list of scientific experts that have no financial ties to industry (http://healthnewsreview. org; Lenzer 2008 , Lenzer & Brownlee 2008 .
CONCLUSIONS
The journalists polled in the present study, who reported on the top health and science stories of 2004 and 2005, had considerable awareness of the implications of potential conflicts of interest, but had divergent investigating and reporting practices attributable to various challenges. These challenges included time, space, difficulty finding objective sources, and editorial priorities. The present study revealed topics for further inquiry. Clearly, there are organizational issues that impact reporting practices and self-reporting. However, questions remain about the relationship between seniority, type of newspaper, size of organization, role of professional training, and the reluctance of corporate media to implicate potential conflicts of interest. The generalizability of our conclusions is limited by the small number of journalists interviewed. Our experience reveals the challenges of surveying this small but important group. Those researchers who seek more robust numbers will need to overcome several challenges, including corporate policies and survey fatigue.
